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INTRODUCTICN 112613

puring the summer of 1544, tre Jeclogical Survey examined cozl deposits in
the valley of the Healy River, ilzskae. An area extending 7 amiles along the Healy
River, east of the Suntrana cine, and from % nile to 2 miles wide, was surveyed
on a scale of 1:4B80C (1 inch ecnels 42C feet). Detailed sections were measured
on ail large exposures of cozl-bezring rocks along tre Healy River. The Ffield
worlk was done during July throughk Cenober by Clyde Wahrhaftig and jzcod Freedman,
agsisted by David M. Hopkins, Charies K. Currey, and Milton Morsing, and under
the supervision of George O. Gates.

A party of the Bureau of !ines spent several weeks in the valley in 1943 and
1944, trenching the coal beds. Information gained from these trenches nas been
incorporated in the report.

The authors wish to acknowledze the kindness and cooperation of residents of
the valley, in particular Messrs. ». E. Lathrop, James MNewlan, 2nd Charless E.
Garrett, of the Healy River Coal Corporation, and T. E. Sandford, Joe Gagnon, and
Jehn Tern.

The healy River is a westerly flowing stream on the north flank of the Alaska
Range in east—central Alaska (fig. 1). Tt flows into the Lenana River at the sta-
tion of Kealy on the Alaska Railroad. Coal-bearing rocks lie along the lower 12
miles of the river. Healy is 112 miles from Fairbanks and 244 miles from Anchorage
by railroad. From Heely, a spur line from the Alaska Railroad extends 4 miles up
the Healy River to the Suntrana mine. An automodile road extends above the Sun-
trana mine for an additional 3 miles, and the entire length of the coal field is
accessible by team and wagon and vty tractor by way of river bars,

Coal h%s been known in the valley of the Healy River since‘18981/. Brooks
and Prindle_/ briefly examined the area geologically and described the coal beds
in 1902. Capps3 made further reconnaissance investigations in 1910,

The Healy River Coal Corporation opened 2 coal mine in the west bank of the
Henana River on the Alaska R2iiroad in 1920. The mine was operated until July 1522,
About that time the Suntrana mine was opened bty the same company, =nd, since the
completion of a spur from the railrozd in October 1922, has teen in continuous pro-
duction. In 1923, R. F. Roth acauiired 2 lease on 2,080 acres at the east end of
the coal deposits on the Healy River. He mapped and orospected the aeposits and
collected samples. o coal was produced from this ground and the lease has now
lapsed.

In the spring of 1944, T. E. Sandford and fmile Usibelli contracted, under a
U. S. Army coal license, to produce ccal by strip mining from land on the Healy
River east of tre Suniranz mine.

The total production of ccal from the valley of the dealy River through 1944
was 1,775,750 short tons,

1/ Collier, 4. J., The Coal Resourczes of the Zukon, alaska: U. 3. Gecl. Zarvey
Bull. 218, p. 46, 1903.

2/ Brooks, A. H., and Prindlz, L. ii., The ilount iicKinley region, alaska: U. 3.
Ceol. Survey Prof, Paper 70, 7o, 138-132, 1911,

3/ Capps, S. k., The Eornilfield vrszion, Alzska: U. 8, Geol. Zurvey Buil. >01, 1912,
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Stratigraphyr

Birch Creek Schist

The oldest formation exposed ia the valley of the Healy River is the 3irca
Creek schist, of supposed pre-Cambrian ageé/d It consists in general of highly
contorted guartz-mica and quartz~chlorite schist, cut by numerous veins of milky
-quartz. It ranges in color from light gray, through shades of gray and green,
to black., The black schist, which is particularly abundant in a belt north of
Gagnon Creek and the Healy Rlver, (fig. 3) can be mistaken for coal when seen
from a distance.

Coal-bearing formation

The coal-bearing formation in the valley of the Healy River consists of sand~
stone, conglomerate, siltstone, claystone. shale, and cocal. The clestic sediments
in the coal-bearing formation are poorly to moderetely consclidated. The coal is
subbituminous. The age of the coal~bearing formation has bveen determined as pro-
bably Hiocene, on the bdasis of fossil fish®, For purposes of discussion the
coal-bearing formation is here divided into threce members.

The lower member includes all the coal-bearing formetion below the base of

coal bved Vo, 1 (also known locally as the Mammoth bed) (fig, 4). This member ranges
in thickness from 50 feet at French Gulch (fig., 2) to 1,500 feet abt the east end of
the field. It was deposited on an uneven erosion surface cut in Bircn Creek schist,
hills of which reach almost to the too of the lower member. The member is charac-
terized by abrupt laieral change in lithology and dy abrupt thickening and thinning
of individual beds. Coal bYedis are numerous in this member, and some are as much as
30 feet thick, but the beds are not persistent. Consequently correlations between
coal outcrops in this member arec difficult, and at many points are open to consider-
able cuestion.

The schist immediately oeneath the unconformity is everywhere deeply weathered.
Where the decomposition is most nearly complcte, near the uncenformity, the schist
is a soft, sticky, creamy white to buff-colored mass of loose quartz grains in a
sericite "paste™. Landslides develop readily ir this material. In places the
weathered zone extends to a dopth of several hundreds of feet below the base of the
Tertiary roocks.

East of Suntrana the base of the formation is marked by a thin layer of con-
glomerate, consisting of angular fragments of quartz, as much as an inch in diamever,
in a fizne silty matrix, that commonly contains large amounts of sericite, and in
many places some carbonaceous matter. At Suntrana the basal conglomerate contains
pebbles of moderately fresh schist, and numerous fragments of quartzite, cheri, and
angular quartz.

4/ Capps, S. R., Geology of the Alaska Railroad regicn: U. S. Geol. Survey Bull.
907, pp. 95-97, 1940.

5/ Capvs, S. R., op. cit., p. 122,



The sandstoae in this member can be divided inte two Fzcies, One Zscies is
buff to yellow sandstone, consisting simost entirely of aquartz and weathered mica,
which was derived from nearvoy weathered Birch Creek schist. Tais facies makes up
most of the secticn below the Hoose ved (fig. 4) east of Cripple Creex, and forms
the sandstone beds at the mouth of Dors Oreek (figs. 2 and 4), The other facies
is coarse, light gray sandstore, consisting of grains of quartz, quartzite, and
chert, and locally including peobles of the same rocks and minerals. The pebodles
commonly are in lenses and discontinuous layers ranging from % inches to several
feet in thickness. The sandstone beds shown in section £, figure 4, in this mem-
ber, are of this facies. A thick bed of conglomerate of this fzcies lies below
conl bed No. 1 in the Suntrana mine. This conglomerate lenses out to tihe east,
and 1is absent at Cripyle Creek and Coal Creek. It reappears on the Healy River
east of Coal Creek (fig. 4).

The upper hal? of the lower member of the coal-vearing formation is charac~
terized by claystone and siltstone. 4 thick and persistent sequence of yellow-
brown varved silt and clay occurs between the ¥ and G teds in the Suntrana nine
?nd immidiately above the Moose bed in the eastern part of the coal-dearing area

fig, 4),

Coaly material occurs in thp sandstone as thin cross—cutting or wavy stringers
and lenses. The coal beds of this member are described in the section on coal de-
posits,

The middle member of the coal~bearing formation iacludes beds detween the base
of coal bed No. 1, and the top of coal bed o, 6 (fig. 4), lts known thickness
ranges from 600 feet at Suntrana Creek to 1065 feet at Coal Creek, 7 miles east.

This change in thickness is due chiefly to increases in the thickness of the clastic
beds in the member. The coal beds, as a result, are farther apart stratigraphical-
ly in the eastern vart of the field than in the western part. This spreading of

the beds is reflected by divergence of gangways on beds los. £ and 6 in the Sun~
trana mine (fig. 2). The thicker coal beds in this meaber are continuous for at
least 8 mileg along the strike. Coal bed Mo. 6 has been recognized for 12 miles
elong the strike.

In genersl, the deposition of the middle member was cyclic, parts of seven
cycles belng represented at Suntrana. Individual cycles consist, in general, of
coarse cross—~bsdded sandstone at the base, containing pebble beds and scattered
pebbles, overlain by silt and clay, which in turn is overlain by coal. The coarse
sandstone, composed of guartz and black chert, has a "salt-and-pepper' aspect close
at hand, but appears white from a distance. At most places a zone of interbedded
and cross—bedded fine sandstone and silt overlies the coarse sandstone, with a
gradational contact. The silt and fine sandstone grade upward into gray and green
clay, in places shaly. In some places the zone of interbedded silt and sandstone
is absent, and the clay rests directly on coarse sandstone. The clay is micaceous
and silty in places, and contains numerous scattered carbonized rootlets. It grades
sharply through carbonaceous ¢laystone and dbone to coal above. The clay beds are
commonly less than 10 fest thick, although in places as much as 40 feet of clay is
below the coal.

The coal beds of this member are described in the section on coal deposits,

The upper merver of the coal-bearing formation, ircluding that vart of the
formation between the top of coal ved Wo. € and the base of the Henana gravel,
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rap.zes in thickness Trom 518 fset, 3 miles west of Suntrazz, to 945 feet ot Coal
Cre k. It contains no coal beds =now of economic importance. Like the middle mem-
ber, it consists of a cyrclic repetition of sandstone, siltstone, shale, claystone,
and c¢oal bveds, However, the coal beds, unlike those below, are thin, woody, and
apyarently discontinuous.

Individwal cycles consist of coarss, cross—bedded, pebbly sandstone at the
bas 3, overlaln by and transitional with intervedded greenish silt and clay, com~
mor: Ly containing two or three thin coal beds. The coal is bonhy and woody. Flat-
tersd coalified twigs can be picked out of the upper parts of most of the coal beds.
The¢ sandstone is buff in color, and.is composed of grains of quartz and chert, with
var iously colored grains of other rocks and minerals.

At the top of the coal-bearing formation, and immediately beneath the base of
the denana gravel, is a persistent bed of green to gray claystone end shale, with
somz thin sandstone layers in the upper part.

The middle and upper members of the coal-bearing formation were distinguisaed
en the ocasis of tne relative proportions of pebbles of different composition in tle
lov3r parts of the sandetone beds. Pebble counts were made 2t numerous localities
thr sughout the valley of the Healy River; the results of these counts are indicated
by "star? diagrams to the right of each of the stratigraphic sections in figure 4.
The circle at the center of each diagram is directly opposidte the place in the sec-—
tica where the sample studied was collected. From a study of these diagrams it will
be 3een that the pebbles in the sandstone of the middle member, as well as of gome
of the sandstone and conglomerate beds of the lower member, are composed largely of
quz rtz, quartzite, chert, and argillite, with minor amounts of schist and greenstone,
Peloles of all other types are rare or absent. Above coal bed “o. 5 pebbles of gra-
nitez, volcanic rocks, and a few other types occur in small though significant
amcints. Above coal bed Mo. 6 pebbles of granite, graywacke, volcanic rocks, and
dax ¢ green ophitic diorite are very abundant. Pebdles of the last-named rock are
die gnostic of parts of the coal-bearing formaticn and the lanana gravel. This
diacite is green, commonly rusty on the surface, and is course grained. It 'consists
of suhedral crystals of andesine in a mass of dark green minerals. A black metallic
mir >ral, probably ilmenite, can usually be recognized in hand specimeng. Under ths
miccoscope the feldspar is seen to be almost completely altered to epidote and
chlHrite, Pyroxene is the common ferromagnesian mineral. Interstitial quartz con-
stitutes as much as 15 percent of the rock.

In general, below coal bed fo. 5 at least 70 percent and in most places more
thea 80 percent of the pebbles are composed of quartz, guartzits, chert, and
ar¢gillite, 3Between coal beds Nos. 5 and 6, 70 to 90 percent of the nebbles commonly
are¢. composed of these rocks. Above coal bed Ilo. 6, in pebble samples taken near
the base of sandstone beds, less than 7C percent and in most places less than 60
perzent of the pebbles are composed of these.rocks. Care must Ye used in making
the pebble counts; samples should include 100 pedbbles and should be teken as close
to the base of the sandstone as possible. It has been fcund that pebble counts of
eme L1 or scattered pebbles in the upper parts of sandstone beds irn the upper member
are relatively high in quartz, quartzite, and chert., Pebtle counts saoculd be used
in zonjunction with other criteria, such as the color of the sandstone and the
presence or apbsence of thick coal beds, for distinguishing the members,
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Nenans, gravel

The thick, poorly cownsolidated conglomerate overlyinz the ccal-vearing forna-
tion has been named “ths Henana gravel by Capps8®/, Thse iienana zravel lies conforz—
ably on the coal-Vearing formation in the walley of the Healy River and therefore
dips parallel to the underlying beds. At least 4,000 Teet of Nenana zravel is ex-—
posed in the hills north of the Healy River. The most common rock tiypes represented
by pedbbles in the Nenana gravel are graywacke and conglomerate. 3Below 900 feet
stratigrapnically above its base, the gravel is characterized by an abundance of
pebbles of light blue dacite with prominent phenocrysts of quartz and Teldspar, and
by the absence of pebbles of the green ophitic diorite described abeve. Between
900 feet and 1,900 feet above the base, the Menana gravel contains pebbles of voth
dacite and the green ophitic dicrite. Above 1,900 feet, dacite is absent, and the
green ophltic diorite is very abundant. The lower 2,700 feet of the Zenana gravel
is brown, and contains numerouvs lenses of cross-bedded sandstone, Above 2,700 feet
the Tenana gravel is generally dark red, and contains numercus, evenly epaced, bhia
beds of purplish clay that are commornly overlain by a thin layer of fine white
gravel.

Quaternary and Recent terrace gravels

The Healy River and its tributaries have cut several terraces across the
tilted beds of the coal-bearing formetion, Nenans gravel, and Birch Creek schist.
These lerraces are covered for the most part with a layer of coarse, poorly sorted,
strcamlaid gravel. On the lower terraces, from 10 to 40 feet above the river, the
gravel cover generally is 5 to 10 feet thick. On the intermediate terraces, about
100 feet above the Healy River and Coal Creek, and including the 8C-foot terrace on
Cripple Creek, the gravel averages 20 feet thick. The thickness of the gravel on
the extensive terraces about 200 feet above the streams ranges from 20 to 130 feet.
The latter thickness includes a remnant of a lerge alluvial fan which was buillt by
Coal Creek on the 200-foot terrace. This remnant lies on the upstream side of tne
creek, near its mouth.

The gravel on the terraces north of the Healy River and east of Sagnon Creek,
and everywhere south of the Zealy River, is composed of very coarse, subdangular
boulders of schist and quartz. On the north side of the river west of Gagnon Cresir,
gravel mantles a series of terraces which slope toward the river from hills of
Wenana gravel. The gravel on these terraces is derived from the lenana gravel and
regembles it closely. Its lack of deformation, and the fact that it caps terraces,
distinguish it from the Nenana gravel. -

In many places the terrace gravel is overlain oy a léyer of brown windblown
sand and silt, as much as 20 feet thick.

Structural zeolosy

The Tertiary rocks in the valley of the Healy River are believed to be part of
a fault dlock tilted approximately 35 degrees to the nortn, The fauliing and tilt-
ing involve all rocks up to and including the Nenana gravel. The area of Tertiary
rocks in the valley of the Zzaly River is bounded on the north by a fault with a

6/ Capps, S. R., The Bonnif:eld region, Alaska: U. 8. Geol. Survey Bull. 501, p. 30,
1912,

0]
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stratigrapnic displacement of about 3,000 feet. This Zaul’t trends ¥, 75° -~ 30° .,
and dips 35° — 75° Y, 3irch Creek scaist was upthrown znd is exposed at the surface
on the north side of the fault.

The axis of = large syncline involving the Tertiary sedimezts paraliels the
fault at distaances of 1,800 to 2,000 feet to the south. (figs0 3 and 6)., The
beds on the south side of the fold strike II. 85° E, to B., and dip 28° - 40° 3

e

The beds between the axis of the syncline and the fault strike ¥, 65° —~ 70° W. and
dip 65° S. to vertical. Locally the beds are overturnsd. The beds bend sharply
around the axis of the syncline, but to within a very short distance of the axis
the strike and dip are remarkabdbly constant. fig. 3). The syncline vplunges

20° to the west. Structure contours drawh oa the basc ¢f coal bed Ho. 1 (fig. 5)
show the confisuration of the coal beds in the syncline., Vertical cross sections
through the coal veds are shown in figure 5.

In placcs tire coal beds are involved in minor drag folds and are faulted.
Two minor folds vere observed in the dluff on the south side of the Healy River;
one involves coal bYeds near the base of the Tertiary coal-dearing formaticn in
the SE%, sec. 12, T, 12 S., R. 6 V., and the other the Hoose bed, in the SW%, sec.
12, T, 12 5., R. 6V, (fis. 3), In the latter fold the thickness of the Lioose
bed appears to have been increased by thrusting. Both of these folds lie on the
north limb of the syncline. The small coal beds oetween coal bed Ho. 5 and coal
bed ¥o. 8 are lzcking in section I) (fig. 4), exposed on the north side of the Healy
River. They have anparently beea cut out by faults which lie at a small angle to
the bedding.

The calculatad thickmess of the coal-bearing formation in the valley of Gold
Run is much less than the measured thicknesses on Coal Creek and Cripple Creek, on
the opposite side of the synciine. It is Velisved that strike faulting has cut out
part of the section. ZExposures are not complete enougn to indicate the position of
the faults.

Several faults of smell displecement cub coal beds in the New Hill crosscut
tunnel of the Suntrasna iine, about 850 feet cast of the entrance of the maln cress—
cut tunnel (fiz. 2). When a gangway was driven on the ¥ ded in the susmer of 1944,
this bed was founa to be offset by numerous minor faults and rolls. These struc-—
tures do not extend iato the overlying beds, In the ¥. %, sec. 20, T. 12 5., R. 6
W, a fault and anticline are inferred on the basis of an anomalous outcrop Just
north of the east end of the rosd (fig. 2). Beds in this outcrov dip to ths south.
The steep dips of the coal beds south of the river in the 2, £, sec. 19, T. 12 8.,
R, 6 W., suggest that the fault continues to the westward to this locallty, bdub
apparently dies out before reaching the next outcrops to the west. Hone of these
anomalous dips and strikes can be explained by slumping or landsliding, because the
beds are near the level of the riwver, and are overlain by undisturbed terrace grave.

= IVERAL DEPOSITS

Coal deposits

The total thirckness of ccal in the ccal-bearing sediments of the valley of the
Bealy River ranges from 185 feet at French Gulch to 375 feet ot the east end of tas
coal-bearing area. The number o7 coal deds in the section ranges from 30 to 32, amx
the beds range in thiciiess Jron less than 1 foot to more than 55 feet.

o)
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Character of the coal

On the vasis oI proximate analyses (teble 1), the coal in the wvalley of the
Healy River is classified as subbituminous B and subbituminous C,;?ccording to
the classification of the American Society Zor Testing Materials.Z/ The coal is
black and has a dark brown streak. It is generally dull in luster, except for
the coal on the north flank of the syncline, which has a luster ranging from dull
to bright. A& layer of coal which has the appearance of a mat of flattened twigs
commonly forms the upper few feet of the thick coal beds above coal bved No. 4.
Vearly all the coal beds in the upper member of the coal-bearing formation are
composed of the matted type of coal.

Host of the analyses have been of outcrop samples, and to draw conclusions frun
them as to the variation in rank of coal within the field is unsafe. 3Study of
ash~ and moisture-free heating values shows that, in general, the coal near the
vase of the formation is higher in heating value than that near the fop. Analyses
of coal taken from bed No. & at various places over a distance of 8 miles show no
systematic variation in rank along the strilke.

In computing reserves (see below) no attempt was made to classify the coal as
to ash content, other thzn to eliminate beds of very bony coal. It is believed that
all the coal included in the reserve estimates has an ash content of less than 20
percent. Most of the c¢oal has an ash content of lesg than 10 percent, and much of
it has an ash content of 4 to 8 percent,

Coal reserves

The bveds of minable coal in the valley of the Healy River, with one exceptiocn,
are within the two lower members of the coal-bearing formation, The beds in the
middle member were correlated with ease, and the names given to these beds at
Suntranas have.been used throughout the field. The beds in the lower member were
correlated with difficulty a2nd some could rot be correlated.

Coal beds which maintain a thickness of at least £ feet between any two widely
spaced outcrops were included in the tonnage calculations. It was assumed that the
thickness of the coal bads changes uniformly between outcrops. ‘Where only one
exposure of a bed is known, as is true for some of the beds near the base of the
faormation, the probable extent of the bed was inferred from the correlation chart,
-nd the geologic maps (figs. 2, 3, and 4). The volume of one *on of coal in place
7ag assumed to be 25 cubic feet. In computing reserves only coal within 3,000 feet
2% the surface was included.

A total of approximately 850,000,000 tons of coal is indicated in the area
shown in figures 2 and 3. An additional 215,000,000 tons of coal is inferred in
this area. Approximately 70,000,000 tong of the indicated ccal lies above an alti-
tude of 1,700 feet east of French Gulch. Of the inferred coal, 25,000,000 tons
is above 1,700 feet altitude and sast of Freanch Gulch. Approximately 460,C0C tons
of coal are believed to ove minable by stripping. Table 2 gives the reserves, for
individual beds, of coal adove 1,700 feet in the area shown in figure 3. Insuffi-
cient data are availadble o calculate the reserves above 1,500 feet in the area
shown in figure 2. Table 3 gives the size and location of coal deposits that are
Judged to ve minavle by surirping methods.

Z/ Analyses of Illinois <oals; U. S. Bureauw of Hines Technical Paper 841, p.
64, 1942.



Clay dewosits

Numerous clay beds occur i the Tertisry coal-~dearing Iormation and their nse
as a source for clay products has been suggested. Iosv of tiaesclay is gresn or
brown which suggests a aign iron conteant, Waere coal Deds veneatsn the clay beds
have burned, the clay is baked a oright red or brown. Uost ¢f the clay is immedi-
ately beneath coal beds, in beds generally less than 10 feet thick. Two persisgent
thick teds of clay are known in the Tertiary coal-bearing formation. One, in which
tne clay is varved, gritty, and brown, lies near the top of the lower member of the
formation. The other lies near the top of the upper member. The unper clay bved is
green, shaly in parit, and has numerous layers of sand and silt in its unper vart.
This clay bed locally contains nodules of the bright dlue hydrowns iron phosphate,
vivianite., White plastic clay is expnosed at the base of coal vad Mo. 1 in Criwxnle
Creek and Coal Creek. lts thickness, although unknown, is as least 4 feet.
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T°Dx 07 1,70C FEET
ATD 2aST COF TR=ACr ZULCHE

(area dhown on fig, 3)

Thickness coal reserves

Indicated

Inferred
coal reserves

Lesignatics of bed (average) (short tons) (short tens)
Bed Mo, 1 (S. of axis of synclire) 50 ft, 25,00C,CCO
3ed No. 2 (0 oo ! i ) 29 ft, 11,56CC,0C0
RBed o, 3 (% v w ) 13 ft., L+,900,000
Bed Mo, 4 (0w w w LI 12 ft, 3,500,000
Bed No, 5 (" m n L 10 ft. 2,200,000
Lowest ted hetw. beds nos. 5 ard 6
(S. of axis of synclire) 5 ft, 6CG,CC0
Rad No. 6 (S of axis of syncline) 18 ft. 3,000,000
Bed at tase of highest ccarse 5 ft. 300,00
sandstone member
Coal beneath bed No. 1 (S, side
of axis of syncline) 9,700, CCO

“oal bencath bed No. 1 (S. side
of axis of syncline)

Coal N. of axis of s'rncline

Coal N. of axis of synclins

13,0CC,CC0

&,000,8C0

Total

69,800,0C0

26,00G,C00

95,800,000
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TASLy 3

ESERYVAS OF STRIZPINI COAL I THE VAILEY OF TAZ ZZ2ALY
RIV3R, :L»a.SKet, Z=87 OF IEENCH FULCE.

Qvercurden
(for maasurcd Indicated
Measured coel coal only) coal
Location of coal (short tons)  (cubic yards) (short tons)
Four vlocks on middle fork 30ld Run, 15,600
SE3 NEX, sec., 10, T12S B6Y,
3ed YNo. 1 (vammotb) N, side Fealy 11,094 3,024
River in Ey SEX, sec. 11 2nd W3 S
SWi, sec. 12, TIRS RéW.
2nd bed bclow bed Yo, 1, N, side Bealy 2,000
River in W3 SW: sec 12, T12S RéYW.
Bed No, 1, S. side Eealy River in
SwL Swh, sec. 12, T12S, Ré4W, 2 640
Bed No, 2, S. side Eealy River in
SWE SWi, sec. 12, T1RS REW. 14,400
lst ved below ted Yo, 1, S. side Healy 8,400
River in SW% Swk, sec. 12, T12S ReW.
Moose bed, S. side Healy River in Ug,0c0
SE: SWi, sec. 12, T1RS ERéW,
3asal bed, S. side Healy River, 25,000
SE} S, sec. 12, T12S Ré.
2nd bed above basal oed, S. side 4,000
Healy River, S Sz, sec. 12,
T12S RéW,
3rd bed above basal bed, S. side 1,9C0
Healy River ir S3, sec. 12, T12S
R&W.
Bed No, %, S. side Healy River 2,062 3, 39%
SE} SEI, sec. 12, T12S ReW,
2ed No. 5, S. side of Healy River, 9,885 9,152

E. of Coal Creek, S%, sec. 11,
W T see, 14, T128 RAY.



Ts3Ls 3 ~ Continued,

Bed Mo, 1, ¥, side Cozl Creek,
g, sec, 14, T12S
R&W,

Bed Yo, 1, W, side Coal OCreek,
MW, sec. 14, T12S R&V
(2 blocks).

Red Mo, 2, YW, side Coal Creek,
MWi, sec. 1k, T12S R6W,

Moose oed, W. side Coal Creek,
SWwE, Wak, sec. 14, T125 RéW,

Bed Mo. 6, S. side of dealy River,
W. of Coal Creek, in N&% NE:,
sec, 15, T12S ReW,

No. 1 bed, ¥. side Crigple Creek,
WL, SWi, sec. 15, TI2S RéW,

Bed Mo. 2, W, side Cripplé Creek,
W3 SWE, sec. 15, T12S RéW.

Red Mo. 6, W. side Cripple Creek,
B, sec. 16, T12S RéW,

17,410

9,k32

b, 22k
120,000

30,0C0
0,0C0

878

Ll 800
12,0c0

1,800

50,783

20,6753 412,540
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Figure I: Map of Alasks, showing location of the area covered




